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m&m i ] ( i ) 



NeuAc-Hex-HexNAc 

(I) 



^Hex-R 



NeuAc-Hex-HexNAC^ 

(££U NeuAc&N-TiZ^W-f 9^ Hex&/\3py HexNAc&N- 

y^ji^wzyzmv. Riz*mm*. m^mm. mm, mm, 

[»2frSC2] (II) 
[ft 2] 

NeuAc-Gal-GlcNAc 

Gal-fl (n) 

NeuAc-Gal-GlcNAc ^ 

(fcfc'U NeuAc«N-Tir^;by Gal&#^#h-:*, GlcNAc&N 

-T-KT-jiyjvzL-v-^yzmi^ RitTkmm*, m^mm, mm. mm. *y 
&&m& : ?-fr*>m${zfrz>m'g;T'%>v, Ritmmm^mvx^x^^^ 

) 

xmznzzLtzmmtirz m m-frmk & r n m&* a 
im&iM 3] (no 

Mb 3] 

NeuAc-Gal-GalNAc ^ 

Gal-R (in) 

NeuAc-Gal-GalNAc ^ 

(fe"i£U NeuAc&N-yfe^;i/^-f Gal&tf # h GalNAcJSN 
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[3S0Ji<£i¥#Bfc§StE] 
[0 0 0 1] 

Of B gr-f y 7JV3i y if ^ -f ;vx CDjASd £ IHiLT? g S E&A^ # -f fr* Bfc*/g 7 w 

[0 0 0 2] 

B^tcfctts-f >^;ux>if^#« % 4&$*»i o^a~i o 0 55A^5 
„ 1 9 l 8^©x^>r>M3P (jft-IS^tfBcj: UHlNl§ff-T >7;i/x>if^^ 

[0 0 0 3] 
[0 0 0 4] 

jixKi*ftB$y^zw<D%im'&<DMwz& y a, b, cs®3a»^6 
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[0 0 0 5] 

A©BB5DS:«l*Bt-BRNA^y ^9— e»CJ:«*iStt, Slit© 2#$|DN A£H 

Zl^^^ie)tlTV\-S„ (Steinhauer, D.A., Holland, J.J.: Annual Reviw of M 
icrobiology, 41, 409-433 (1987); Gojobori, T. , Yamaguchi, Y., Ikeo, K. , 
Mizokami, M. : Japanese Journal of Genetics, 69, 481-488 (1994)) 

[0 0 0 6] 

W>"7;i/X>if i^^^XO^MfCtt, |&|B©JitJiC'l$®5tif^M (Antigenic Dr 
ift) JS^fC, ?i£$c(Z>^M (Antigenic Shift) (Suzuki, Y.: Progress in Li 
pid Research, 33, 429-457 (1994)) >f > 7^X>if V ^/^CDat-B^ 

[0 0 0 7] 

> (ha) *m£mMmmK&m?&isyjim&mmmKffi&-t&z.}iK&*)Mz. 

SZL^j^tbtlTVAS (Suzuki, Y.: Progress in Lipid Research, 33, 429-45 
7 (1994); Paulson, J.C.: The Receptors, Vol.2. Academic Press, Orlando, 
pp. 131-219 (1985); Wiley, D.O and Skehel, J.J. : Annual Review of Bioche 
mistry, 56, 365-394 (1987)) . ^£T*. fl!*, $/T^»*#*MRjWrafe3 

ti, ^-f >7;i/x>if^-f ^x^fi:LT#@ODS/r^m^«im (i/7nil) 

ffc^&tfSftgrSflTV^. (Fujimoto, K. , Hayashida, 0., Aoyama, Y. , Guo, 



3 
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C.T., Hidari, K.I. P. J., and Suzuki, Y.: Chemistry Letter, 1259-1260 (199 
9); Suzuki, Y., Sato, K. , Kiso, M. , and Hasegawa, A.: Glycoconj J. 7, 34 
9-54 (1990)) LfrL. ZtlbVfc&mZ. ^1**1%, — o©§?<£> V j KM 

So 

[0 0 0 8] 

W-d -r y y iv*. >if v w jis^ffimc £ £ #i:isM£<«JMc %>^/st? ^ £ ffM y ? jv 

[0 0 0 9] 

% ft 5fc <D A y 7 )V m y if ? w ^ x £ <fc t>* B M -f > 7 JV m > if V ^ ;i/ ^ cd mm 
[0 0 10] 

z.<Dmm<Dmmiz. &±<D£i5V(DMm*ffi®:-t2>*><Dtvx, *-r, ^nc 

it. (I) 

[0 0 11] 

[ft 4] 

NeuAc-Hex-HexNAc^ 

Hex-R (I) 

NeuAc-Hex-HexNAc^ 

[0 0 12] 

(fc£:U NeuAcl±N-Ti25=-;i/y-r^^>^ Hex&/\3f V-*, HexNAc&N- 

T^*n"\*rw^yitmv, RizTkmrn*. m^mm> mm. mn* *yj* 
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[0 0 13] 

zommanmit. mzKi*. an 

[0 0 14] 

[ft 5] 

NeuAc-Gal-GlcNAc ^ 



NeuAc-Gal-GlcNAc ' 

[0 0 1 5] 

(£;£U NeuAc&N-TiZ^;!//^ ^5 Gam#^#h~X, GlcNAc&N 

-y^jv^jvav^y^mv. r Jfcft****, ««, Biff, 

) 

[0 0 16] 

££>fc, Sf3jc«, i(Z>flt«©»«!i±, (in) 

[0 0 17] 

[ft .6] 

NeuAc-Oal-GalNAc ^ 

Gal-R (ni) 

NeuAc-Gal-GalNAc 

[0 0 18] 

(fc£U NeuAcliN-Ti2^;i/y-T^^ Gal^tf^ ? h GalNAc&N 

-y 9 M^>&*U R «fb*3R«, «Nt Biff. # 

[0 0 19] 
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[0 0 2 0] 

vmxtfK. hfrbm(DM®^Bm?&i±m&*mbfrKvx%t=. cito, t., s 

uzuki, Y., Takada, A., Kawamoto, A., Otsuki, K. , Masuda, H. , Yamada, M. , 
Suzuki, T., Kida, H., and Kawaoka, Y.: Journal of Virology, 71, 3357-33 
62 (1997); Suzuki, T., Horiike, G. , Yamazaki, Y. , Kawabe, K., Masuda, H. 
, Miyamoto, M. , Nishimura, S.I., Yamagata, T. , Ito, T. , Kida, H., Kawaok 
a, Y., and Suzuki, Y.: FEBS Letters, 404, 192-196 (1997); Ito, T. , Suzuk 
i, Y., Mitnaul, L. , Vines, A., Kida, H. , and Kawaoka, Y.: Virology, 227, 
493-499 (1997); Suzuki, Y.: Options for the control of influenza III. ( 
Elsevier Science B.V., Brown, L.E., Hampson, A.W., Webster, R.G., editor 
s), 4443-4446 (1996)) „ f bt, \L K hU, bfrntZnZ> -i > 

mhxi/yjvm (sialic acid, sa) ^timm^nmrnKw^m^t & r 

m\Z^ i/TVJl^? h&im&&mmmm (iMH^SAo^-e^Galfll-SGl 
cNAcjSl-; immm.'. SAa2-6(3)Gal/3 1-4GlcNAc01-> < £ » £ £B£ 
£>^&CL£o (Suzuki, Y., Nakao, T. , Ito, T. , Watanabe, N., Toda, Y. , Xu 
, G., Suzuki, T., Kobayashi, T. , Kimura, Y. , Yamada, A., et al.; Virolog 

y, 189, 121-131 (1992); $%*m& : 4 yyjvsLy*? u w ;i^x^\v^;i/^— y& 

J:^i/7U ^-^HBM^T^f Mli^lOii, 62, 231-260 

(1990)) 

$y^9Mte)£}il>x, mm&£^te$yA#mz%i<&lsfrmM£.LX&&~f2> 
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i£fc.m&iz^ mmmiz-m^^'^m-r^h^n^^t^ (Fujimoto, k., Ha 

yashida, 0., Aoyama, Y. , Guo, C.T. , Hidari, K. I.P.J. , and Suzuki, Y.: Ch 
emistry Letter, 1259-1260 (1999);Akiko Tsuchida, Kazukiyo Kobayashi, Nor 
itaka Matsubara, Tsukasa Muramatsu, Takashi Suzuki, Yasuo Suzuki: Glycoc 
onjugate J., 15, 1047-1054 (1998)) 

fMi/7n«S©J/7^IS (SA-2-3Gal, SA2-6Gal) t^T 
frWlft^m (Neu5Ac, Neu5Gc) CDfgfi©^fb £ LTJBtlS Z. il £ felffi Lfc. ( 
Suzuki, Y., Kato, H. , Naeve, C.W. , Webster, R.G.: Virology, 63, 4298-430 
2 (1989); Xu, G. , Horiike, G. , Suzuki, T. , Miyamoto, D. , Kumihashi, H. , 
and Suzuki, Y.: Biochemical and biophysical research communications, 224 
, 815-818 (1996)) h kMDCK^J§a£^T:frgt£*l£: AM (HI, H3 

MM) ^<fctKBM^-Y;i/^«, SA2-6Gal$g-£ (J^T2-6t|aM) *%gfflt~?Z><DlZ 
MhX, * i Efej:rK^V36^^$>lS^-r;i/X«VN > rtl ; foSA2-3Gal^ (Jg*T 

2-3£gBM) Ic^v^foft&^L, 2-6y\(Dm^ltm^ a — ^zfrbfi-mzft 

[0 0 2 1] 

i^#t (2,6-, 2,3-©W#) ###^£3£^BJ!!b7WC&o£: = 
[0 0 2 2] 
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[0 0 2 3] 
[0 0 2 4] 



NeuAc-Hex-HexNAc^ 
[0 0 2 5] 

NeuActtN-yi-r^W >fik Hexli^ y-*, HexNAcfcfcN- 

T-fe^-^*y*5>«:*U R &ft*5R«L ffMU BBK. * >/1 

99t. #*lt^*&«ia*lSafiKT?*y, Rt±*Sia£;8:^UTVxT%«fcv%) 
•??3t£:tlS So r<Z>«fc5fcft-£>#riC&V^T, Hextt/\^y~jX, HexNAc 

teN-yiz^;i//\:3fy-9-£* yfc^U ^<Z>gM«£<iC|5g^£*l&V^ $f£U< 
l±> Hex^^f^^h-x (Gal) , HexNActt^f^ 9 ^ > (GalNAc) $Lfc&9)]/ 
zt^^y (GlcNAc) *ea&*„ 

[0 0 2 6] 

, rjwwr, mut. 9zsrt9&&zwzi!?mmft*m'T*&-oT%&\ l \ mnot. 

[0 0 2 7] 
[0 0 2 8] 



[ft 7] 




(I) 
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A M © -f > y ;i/ x > -9 s -f ;v x £ <fc op b M © A y y )h x y if # ;p x <z> v > «f *t {c 

[0 0 2 9] 

Lfe^oT, z<Dmm<Dftw<DmmftmwiisTum&*\t. jyy^yw 
i:LTt>j:<. «tar, mm. »**oiDS#sti«%©^ j^m pis^^ 

[0 0 3 0] 

iaiB©£fcy> &b®£jyy;i^y^vj;ixfctthTm^&B. 
zm-tzfrtbiz, WRMtojyyfy^yifftm^VLmfixhtc.*)^ mfcte^yy/v 

[0 0 3 1] ' 

a,* ^©m®©^^ &T<Dmmmizmfezftz> : b<DTsi l z%i^z.£te^5$.T' 

[0 0 3 2] 
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immm 

mzM\,^tiz>jti<DwmMmm (mdckto) •frbAm&zzfBmoMyyjiJi 
yw* KxtsimTzm^ft^it^n-tzz t &s*#£o 
i. mrnxm 
CD urn 

[0 0 3 3] 

mi] 



A/PR/8/34 

A/Aichi/2/68 

A/Memphis/1/71 

A/Duck/313/4 

A/Duck/92/1/76 

B/Lee/40 

B/Gifu/2/73 



H1N1 
H3N2 
H3N2 
H5N3 
H9N2 



a 2-6 « a 2-3 
a 2-6 > a 2-3 
a 2-6 » a 2-3 
a 2-6= a 2-3 
a 2-6= a? 2-3 
a 2-6 > a 2-3 
a 2-6% a 2-3 



[0 0 3 4] 

*4»> N-T-fe^y-f 9 5>Bfc^©||f^»tttt, IIIIClfeM'f STLC/v 
irus-binding assayfcj; UflUNIflBJC (^T^W^^n^^K) fcOSlSttS: 
W^fejB*tca£tJ<fla*e&*i TLC/virus-binding assays, ^^#P,{C 

«fc u«caattfe^T*a&& (giro , 

[0 0 3 5] 
[0 0 3 6] 
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nJ rrv O/ 0** 


anti-H-oU vk 1 000; 


Protein A (x 1000) 


VAichi/2/68 


anti-P-50 (x 1000) 


Protein A (x 1000) 


A/Memphis/1/71 


USA1 (x 500) 


Protein A (x 1000) 


A/Duck/313/4 


anti-P-50 (x 1000) 


Protein A (x 1000) 


A/Duck/92/1/76 


anti-P-50 (x 1000) 


Protein A (x 1000) 


B/Lee/40 


anti-B/Lee (x 4000) 


anti-rabbit IgQ-HRP (x 2000) 


B/Gifu/2/73 


anti-B/Lee (x 4000) 


anti-rabbit IgG-HRP (x 2000) 



*1 : -2fcffifcl*fgW#£l::<fcy ftmZixtz'tV-Xtfi) tn—+)\,$fo 
*2: anti-rabbit IgG-HRP(Santa Cruz Biotechnology*!:) , Protein A(Cappeftt)«fc l Ji8A 
[0 0 3 7] 

(2) a y?)V3i>wj frxvmm 

pbst*#$* (Ai>f y?n,3iy*f vjjvx : 2" 3 ~ 4 ; BM^yyjix.y^ j 

[0 0 3 8] 

L <fcd EfiKbfe^ 4000 rpm (HITACHI SCI 20B, RPR9n-#-) 

T'lO^r^OL, jmm*V&3khfe 0 ±$t£3e>JC4TC, 8000rp«T»3l$|araM>l, 

, ^sUy h&PBS^jUMbTffi^-f ;i/x?gi:Lfeo «ctc50%^y-fen-^ (wako 

) -PBSJCi|g?-f ^llb, 41C, 38000 rpm (HITACHI CP65 0, P40STn-#- 

) t'2triMbfc„ etFffSjfrfc^wy h&PBs-ejH^b, 10-40% (w/v) */ 3 

^Mjj^g£rigjl4>£4 0 C. 20000 rpna?90# (HITACHI CP65j3 , P28Sn-#-) 
[0 0 3 9] 

FfcEURU 4tU 8000rpm (HITACHI SCR 20B, RPR18n-#- 

»U -80rJT?##Lfe o 

(3) HAUtf>$|}£ 

2 10 m^Whfc.mm^ y 7 KX.y^V j JIXSO ft 9 U?l>- h (96U-bo 

11 ffiIE#2 0 0 3 - 3 0 2 4 2 5 8 
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ttom wells, Falcon) ±.iZXQ.01%^i^^-y (nacalai tesque, Inc.) -PBS 50 ft 

i*eiSF*#ffiL&. 0.5% (v/v) vfafim-ms*wu,\m%., 4'CT*2B#|?3 

(4) bj:^MK^e>©MiSf£ii«©a5!i 

HHf&#§WIS04OM®bJ;e)^m^IllJKb, PBST*Sfc#bfc^ ^Mlgj^ (EYE 
LA FDU-830) bfc„ ^**1.81 g© b J; ? JgMCMi 1 HQtK15 mlSrJH^, jft^e 
^Xbfc. $ £>tCCHCl 3 /MeOH 60ml$:^A> USIBHtfrfflbfcfk 5» 
U ^rttfU-$-vmm*m : £Lfc. 0 MeOH eOml^iU^., ;USV^-^- 
(SILENTSONIG, SHARP) JCT»SfHfc*&J®bfc«, 0.1N NaOHtC J: *J 37*0 #&;&[1 
###&f?ofc. »«&#*bfc«L MilliQ^C20 ml lft^at> » 
#f (3S#r$l : VISKASE SALES CORP) &f?ofc„ 
[0 0 4 0] 

^M^ilib^iJ-^^^^CHClg/MeOH/MilliQ?^ (30/60/8, v/v/v) 20 
■lJCfc&jWSit, lti«l/> DEAE-Sephadex A-25#9A*n Vh^^-OD 

b£„ DEAE-Sephadex A-25 (Pharmacia Biotech) &CHCl 3 /MeOH/0.8 
M NaOAc (30/60/8, v/v/v) -e^ftrattflS bfcH, CHClg/MeOH/Mil 1 iQ7jC (30/60/ 
8, v/v/v) T?¥MSb;k : fc)tf>£:/§VN£: 0 Bed volume 10 ml ©DEAE-Sephadex A-25 
iZVy^llZmAL. CHCl 3 /MeOH/MilliQ7jC (30/60/8, v/v/v) 100 mlT^ffifli 
MWl&^mm^^:f=.^ CHGl 3 /MeOH/0.8M NaOAc (30/60/8, v/v/v) 100 ml^ 
tiSI^&^fftStfe, rtie>©WM^M^?:^b, Million 10 ml^ 

[0 04 1] 

38*Tffc, $ 6 tcSKMI&ii b tc^ry zffrCD e> "bflfettllBmd'O^ft £CHCl 3 /MeOH 
/MilliQTK (5/4/1, v/v/v) 0.75 mlKHSiHb, ^#>CHCi 3 /MeOH/Mi 1 1 iQ7K (5/4/1 
, v/v/v) "e^Sg-ffcb* Iatrobeads (bed volume 3 ml) (Iatron Laboratories, 
Inc.) {C^Abfco 
[0 0 4 2] 

*1\ CHCl 3 /Me0H/MilliQ7jC (5/4/1, v/v/v) 15ml£^L&^&, 1 mlfoM 



1 2 
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ft*M&f=.<, CHGlg/MeOH/ttilliQTK (30/60/8, v/v/v) 15 ml % MeOH 15 

ml£^bfc„ Zftb0W&<D$t>UmmiM9t&iSttn&1tM8>* CHCl 3 /MeOH (1/ 
1, v/v) 1 mlKmffih, &&<DU(z)&&miI<DTLC7V- h <Z>— &7GJHIfg{C J: 

[0 04 3 ] 

^#)CHCl 3 /MeOH/MilliQ2R (5/4/1, v/v/v) T°¥-Wib h fclatrobeads (bed vol 
ume 25 ml) JCCHClg/MeOH/Mi 1 1 iQ7jc (5/4/1, v/v/v) v e^Lfei?->^';V2.5 ml 
£t8-£bfeo CHCl 3 /MeOH/MilliQ7j< (5/4/1, v/v/v) ^125 mlfr ^CHClg/MeOH/Mi 
1HQ7K (30/60/8, v/v/v) 125 ml^|2£;frttk^^ffi U 2.5 nlfo77 
>*/H>Hl^?#- (ADVANTEC, SF-3120) "e#:&bfc 0 ^tb^© 5/ H > 

&CoV^> AM (fcK hU) feJ:t^BM^>f ;i/^t^Mii&'ffi$:^©II(b)fe 

[0 0 4 4] 

C (MERCK, HPTLC-Fertigplatten Kieselgel 60) ^U— MC^#b, CHClg/MeOH 
/12 mM MgCl 2 /15 M NH^OH (50/40/7/3, v/v/v/v) JCTMIHIU # £ *l 4 O (Z> 
^>K£;*X (KEISEI MEDICAL INDUSTRIAL CO., LTD) X*m^M-ofc* ^£3to 
^-n^tlCHClg/MeOH/MilliQ* (5/4/1, v/v/v) 1 ml £;&Il;*.T5#iig 
StMibfe^ ^X^-;i/T*^5itbfe 0 ^e>lC^#{CCHCl 3 /MeOH/Milli 
Q7K (30/60/8, v/v/v) 2 ml Sr^bT^© 5til^tfc„ rtf)?^£Wi£b£: 
^, CHCl 3 /MeOH/ (1/1, v/v) 100 # 1 ^M<Z>II (c)^J:0III(D^{C«k 

UTLC^l/- hlCT^^^ofco 
(5) MDCKM^^O^^fllKCD^ 

MDCK» (10 cm dish 25$: ) fcconf luentjCfcS £l?ig*U JRUbfco 
Hfe«CD^l/y hSr^fgj^b (fg!Hfifi0.06 g) , Mi 1 1 iQ^K 600^1^*0^. 
tc 0 ££>&C, CHCl 3 /MeOH (1/1, v/v) 6 ml£;&n;t, 1500 rpm (T0MY , LC-100) X' 

sa-wsk&u m*>ftr~±mommzm3kvt~ 0 MeoH 3 mi^an*. jg#&m«b 

fcilL 0.1 N NaOHT*37^CT*-^*D^^S:^ofe. MS&l?i£b£:^> Million 
2.5 ml jg^MigU ^frfc^ofc. 
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[0 0 4 5] 

WS\$k> bfc^V^&CHClg/MeOH/MillKbK (30/60/8, v/v/v) 20 

ml izmm 3 13\ iSWMS U DEAE-Sephadex A-25# 9 A^D7hy77^-(D 
1*->>Ol/£:Lfco DEAE-Sephadex A-25&, CHClg/MeOH/0.8 M NaOAc (30/60/8, v 
/v/v) T* ; ?#>?Stt'ffcl/fctfe, CHClg/MeOH/Mi 1 1 iQ^K (30/60/8, v/v/v) (C«mb 
fcfcCDfcJSV^o Bed Volume 10 ml CD DEAE-Sephadex A-25&Cl*-> >Ol/£S!#U 
CHClg/MeOH/MilliQ^K (30/60/8, v/v/v) 100 ■lTftpffiflBKW^&^ffiS^fe, 

CHClg/MeOH/0.8 M NaOAc (30/60/8, v/v/v) 100 ■lT*BM£flB*tHf#&?g 
ffi$i±fe 0 3tl6>©W^<0»«ES:S*l/, MilliQ7K2.5 ■lfcftfcTjBOTMML 

fe«, jatf&fjofc. 3a«fife, arjmftttLfesittflwir^&cHcig/MeoH d/i, v 

/v) 100/*ltC»#U II(a)fe*t)PlIlCDTLC^l/-KZ)Z1^7cJSBIK:J:y^«f& 

ii. iLc<Dm^^umK^^m 

(a) n^TCJSW: Zf'Zttv ZTLC-JU— h (MERCHEREY-NAGEL, Polygram Sil G 
) »7iZh>T*f§IH§L2M&, #e»tlfc»ttfll«H^4:*i1l«6fllK (bovine brain 

total gangliosides) fctg-^Lfco r CDTLC^ I/- h £CHClg/Me0H/88% HC00H ( 
65/25/10, v/v/v) JCT— &7C"T*®Wbfc|fe«fc<ja!fcU CHClg/Me0H/5 N NH^OH 
T'H&rtmfflZft-ofc, ^I/-hfeMttbfe«, orcinol-H 2 S0 4 ^ (1 X (w/v) 

orcinol/2N H 2 S0 4 ) &M| It HOT; JCfloaftU «©fcffi&fTofc. 
[0 0 4 6] 

-5 #> JC±|3c7) I atrobeads* ^ A ? O V b if 5 7 J - T*» & tl 4l Wt 
m%Wmft<Dm V £lir;bi*T|f ,gIatrobeads# 5A^D7 h if^yj-% 

^ (GSC-275, GSC-273, bovine brain total gangliosides) Sr^-^Lfco Z1CDT 
LC^l/- h&Tir h>T?JRWbfctk CHClg/MeOH/12 mM MgClg (5/4/1, v/v/v) 
ICTJUHUbfco ^U- h£Mi£bfc^> orcinol-H 2 S0 4 ^$:i«PbT110 0 CfCin 



1 4 
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[0 0 4 7] 

GSC-275&, m<Z> CI] {C^i-^a©a2,6-sialylparagloboside^fe 
y> GSC-273&, [2] tCat-T -^iS&tf) a2,3-sialylparagloboside-efeS„ 
[0 0 4 8] 

Neu5Aca2-6Gal^ l-4GlcNAc/3 l-3Galj8 l-4Glc/S l-0CH(C 14 H 2g ) 2 [1 

] . 

Neu5Aca2-3Galj3 1-4GlcNAcj3 1-3Gal/3 1-4Glc/3 l-0GH(C 14 H 2g ) 2 C2 

] 

(ftfSaorcinol-H 2 S0 4 ^) £t£#bfc 0 iCDTLC^U- h StT* h >T?SBBbfe 
CHC1 3 /Me0fl/12 mM MgGl 2 /15 M NH^OH (50/40/7/3, v/v/v/v) iCTjUIS b& 
o ^U-hfciWBtk orcinol-H 2 S0 4 ^$:i«^bT110 o CfcML> Htf^ffifc 

III. TLG/virus-binding assay 

ll(a)^(c) tmmzmmVf^LC^U- h*l% ovalbumin, 1% polyviniylpyrr 
olidone (PVP) (JfcSttbJfc) -PBS^m (KTAlttS) T?M«CTll*l«Saft 

bfe 0 pbst*4ic, simtft^bfeife, HAu=2 7 &c&££e>fcPBs^^b£-f 

>7^x>f^^;^Iii3 «l^iin^> Bftffilftbfc. &fc> virus(- 

) j )]s*nmm<Dttt> y fcPBs&#0;t£: o 

[0 0 4 9] 

i*lSrPBST4TC, 5#|RU 3®gfc?#U 3% PVP-PBS^ («TBtiltS) 
MLfc-lkffifamm3 mlZMtLX. 4T5T?2l$|Hfi6ilbfc. Z.<D7ls-h*?BST*4 
T3, 5#|8U 3IH«fe#bfe|fe, Btf ^Ufc-^ftM3 »lS:iIlAt4lCT'2^ 
H0|glibfc o PBST-4X:, 5#B5, 30861* U &&m$mWL (0.1M citra 

tate buffer pH 6.0, 5 ml; 0.11 mM 4-chloro-l-naphthol in CHgCN, 100/*1; 
0.06 M DEPDA in CHgCN, 100 >a 1; 100*1 1; 30% H 2 0 2 , 5/ttl) £#n;tTgM^3i 

iv. mm 
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* *©*ftffittliTf»«orcinol-H 2 S0 4 tt|j|*e^S^fe (@lc) . fif^JcbT 
®IBbfe^ , l/->S:A/PR/8/34 (01 d) „ A/Aichi/2/68 (01 e) , B/Lee/40 
(01 f) , B/Gifu/2/73 (01 g) 7^X^111 

[0 0 5 0] 
[0 0 5 1] 

l~7(D7^^i/H>tCOV^T, Altlt A/Memphis/1/71 (02 c) , A/PR 
/8/34 (02 d) , A/Aichi/2/68 (02 e) , A/Duck/313/4 (02 f) , A/Duck/ 
92/1/76 (02 g) , Bltit B/Lee/40 (02 h) feMV*"CRjSffi&l&«tbfe 

o 

[0 0 5 2] 

Neu5Ac a 2^Galftg£®mit3&£§ft< -5 A/Memphis/1/71 (02 c) ft, 

chi/2/68 (02 e) A/Memphis/1/71 2; |M«llC7 */ 3 > 2 ©^EPT^LfcA 
> Ffc3ft<iRlSbTV>fe 0 r<DA>Ktt, A/Duck/313/4 (0 2 f ) , A/Duck/92/ 
1/76 (02 g). B/Lee/40 (02 h) JC%£j& CT£ *K h AM£<fctfB§tf-f 

[0 0 5 3] 

TLcjcrasaty &ffofefc^5, 03 a &cm^£e>&A# tifc. 3 

<©^>Ktt, A/Memphis/1/71 (03 b) „ A/PR/8/34 (03 c) tHJSt^It 
[0 0 5 4] 
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TttJSISbfcffc, orcinol-H 2 S0 4 K^^^*fei:r5, 04 a OD «fc 3 &/^# - 
>##e>*lfc 0 HIBKlbTSgBL-fc^l/-- N&A/PE/8/34 (04 c) , A/Aichi/2 
/68 (04 d) , B/Lee/40 (04 e) , B/Gifu/2/73 (04 f ) t d 

[0 0 5 5] 

£<D£jSttflMttt, bJ;^Ilt«LfeM^ (il) 
<»J2> 

mmm 1 _* y , h?^5®ip© b * e> mm. mdck^^ic-^^ ns^oaiKffi^ 

& ®e jc * ^ h (Dffiis&fim^ 3 ti x v n s aftstgflg st t* & § r y 

i. m^m 
( i ) mm 

[0 0 5 6] 

[3H3] 







NeuAc^0)S££ftmi4 


A/PR/8/34 


H1N1 


a 2-6 « a 2-3 


A/Aichi/2/68 


H3N2 


a2-6>a2-3 


A/Memphis/1/71 


H3N2 


a 2-6 » a 2-3 


B/Lee/40 




a?2-6»<*2-3 


B/Gifu/2/73 




a 2-6= a 2-3 



[0 0 5 7] 



1 7 



1 &C^b7cTLC/ 
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virus-binding assay lc «fc U ^IfJIgK^feS >>T U KfcCDSJfc 
[0 0 5 8] 

[0 0 5 9] 

[^4] 







— &ta<* 


A/PR/8/34 
A/Aichi/2/68 

A/Memphis/1/71 

B/Lee/40 

B/Gifu/2/73 


anti-P-50(x 1000) 
anti-P-50 (x 1000) 
USA1 (x 500) 
anti-B/Lee (x 4000) 
anti-B/Lee (x 4000) 


Protein A (x 1000) 
Protein A (x 1000) 
Protein A (x 1000) 
anti-rabbit IgG-HRP (x 2000) 
anti-rabbit IgG-HRP (x 2000) 



[0 0 6 0] 

(2) iszsmm-frbummmnmm 

U ISjSiS-ftfcStKKlCHClg/MeOH/MilliQ* (5/5/1, v/v/v) 2750 ml&iH^., 10 
^IWiBW^aSrffofe. -mmWVfcm. SffibfcSfcKlCHClg/HeOH/MilliQ 
7jc (30/60/8, v/v/v) 1200 ml 2B3H^fS8 i Lfc» 
[0 0 6 1] 

Skfc, 5*&$fe©5*i:^t>'e:T3i/t3KV'-*-T?»^S:er56bfe. MeOH 3 
00 Bl&il!;*., jgmib^i, »^0.1 N NaOHfc&SJ:-3JC|«KU 37 
•C. 3.5^MS6K:Sfi-e-lftiP*^iW«:ffofeo «**»K0.1 Ni:^§J:e>}Ci® 
!8UfcAcOHT?4»5frfbfctk |ftjKfc«S6bfc. MilliQ7K80 mlfeflB;*., iSW^ffi 
jg^fc^ofc, jBffiHU W^SIUfei^V^SrCHC^/MeOH/MilliQ* 
(30/60/8, v/v/v) 100 mllCijlLitttabfe^ 5iibfe 0 #«EK:#tfCH 
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Gl 3 /MeOH/MilliQ^K (30/60/8, v/v/v) 100 ml&fl&x., frttf)^?: 2 Etfro 



0 3ia(Z)5?K§:-^t)i±TDEAE-Sephadex A-25*7A^nTh^7>f-©f >^ 
JVthfc* DEAE-Sephadex A-25&. CHCl 3 /MeOH/0.8 M NaOAc (30/60/8, v/v/v) 
*e^«>?Sttftbfelfe* CHCl 3 /MeOH/MilliQ7jc (30/60/8, v/v/v) T'^fbbkfe 

[0 0 6 2] 

Bed volume 440 ml CD DEAE-Sephadex k-2b\Z^ry7°)\^^^t^-h, CHClg/MeOH/Mi 
1HQ2K (30/60/8, v/v/v) 20 lT?*ttflS«W#fc»ffi3-&fc. ^©^GHClg/MeOH 
/0.05 M NaOAc (30/60/8, v/v/v) 9 lfcSfgLT^/ T D mi$B§SI®:fr £ 
(Suzuki, Y., Nakao, T. , Ito, T., Watanabe, N. , Toda, Y. , Xu, G. , Suzuki 
, T., Kobayashi, T. , Kimura, Y. , Yamada, A., et al.: Virology, 189, 121- 
131 (1992)) 

^i/Tn, ^J/Tnj^_h<Dlif^ttMilliQ^C150 n\*tW%.Tm$X%:fi^t=. 0 m. 
WM«*bfc^S/rnJK_h©H^€:CHCl3/MeOH/MilliQ* (65/25/4, v/v/ 
v) 10 nUC^Lfc. ^S/TOJ^±(D]If3-££ &fC«f»i-<&fctf>, Iatrobeads^j 
V&?W?h!f { 57J-lZ£y fcffofco Iatrobeads^CHCl 3 /MeOH/MilliQ7jc (6 
5/25/4, v/v/v) , T^#>?§ffi{bbfc ; &©£:fflV^ 0 Bed volume 120 mlCQIatrobea 
ds&C-^^fc^-^U CHCl 3 /MeOH/MilliQ7K (65/25/4, v/v/v) 250 mlfc^G 
fee :7^?*/a>ni/?#-&CT2.5 ml-rol00^:©7^^i/3>$:i: 

U, HPTLC^lx- h^fflW^CSSIS&ffofco HPTLC^l/~h<D®IM»jKttCHCl 
3 /MeOH/12 mM MgCl 2 (5/4/1, v/v/v) JCTgBB, -fltSK <M?ofc. * fc, tf-f 

£<DBLj&&*tmmmmi tmm^miz^vm^ Rm&znt&m&<D»& 

[0 0 6 3] 

Zltie)(5Dlii^§:CHCl 3 /Me0H/MilliQ7K (5/4/1, v/v/v) 1 ■ljc*»b, ££JC 
W^t* -5 £#>|?^Iatrobeads# ^ A £r n V h f^y 7 4- fc„ Iatrobeads& 

CHCl 3 /MeOR7MilliQ7jC (5/4/1, v/v/v) T^&^ffiftbfcfeca&jaVNfc,, 
[0 0 6 4] 

Bed volume 25 mlODlatrobeadsJClf^ ^Vl/fctg-^U CHCl„/MeOH/Mi 1 HQtK (5 



1 9 
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/A/l t v/v/v) 75 mlfc^bfco t<D^ V <7 V 1/ 3 > n V # # -JCT0.25 mlf 5 
oSOO^CD^^a^Sriiofc, rti6>©7^^ S/a >SrHPTLC^U- MC*g^- 
b, CHGl 3 /MeOH/12 mM MgClg (5/4/1, v/v/v) JCTSM. V y fc?> ^&f?o fee 
[0 0 6 5] 

CHCl 3 /MeOH/MilliQ7K (5/4/1, v/v/v) TfttBfi&CDBgJCttdfr^tfS 
fflSft&frofcfctf), MV^CHCl 3 /MeOH/MilliQ7K (40/50/9, v/v/v) 25 ml&^ 
U 0.25 ml1*ol00^<Z)-7^^ i/a >^rhofec 
[0 0 6 6] 

m^OD^^^^a^&HPTLC^L/- HC&^U CHCl 3 /MeOH/12 mM MgClg (5 
/4/1, v/v/v) ICT20 cmJHH> ^tlfe 5 Otf)A> XT'I^lo £o ^tl 

^tl<Z)A> K&CHGl 3 /MeOH/MilliQ7K (30/60/8, v/v/v) 40 nlt'iffiU 5#M 

bfe 0 CHClg/MeOH (8/2, v/v) 1 ■UC$gjBU Iatrobeads ^5i^nTh^7 
•7 J -Zfite-ofc. Iatrobeads&CHClg/MeOH (8/2, v/v) T?$gffi<ffeb, Bed volu 
me lmlhbfc. -fj-^^l/^tg-^bfe^ CHClg/MeOH (8/2, v/v) 15 ml, j^TC 
HCl 3 /MeOH/MilliQ7jc (30/60/8, v/v/v) 20 ml&^b£: D CHC.lg/MeOH/MilliQTK ( 
30/60/8, v/v/v) K:£y#ffi3*UfcW#©**fc&#*U CHClg/MeOH (1/1, v/v 
) 200/i llC?§j§?bfcc #e>tlfc®^&HPTLCy 1/- hfCt^b, MBS^CHC1 3 /M 
eOH/12 mM MgClg (5/4/1, v/v/v) ICTJKWU orcinol-H 2 S0 4 ^-??|§-fe$^rfe 0 
[0 0 6 7] 

ZL*ie>tf>W£-&AMl~5 IHiWSil bfco AMl~5^COV^ 



nfiUiCDW^HcoV^vT 1 mi ©Iatrobeads ^5A^n7 h 7 — 

& ?T o fcjg* & HI 5 iZm b fee 
[0 0 6 8] 

»ffl79^2/a>S:TLC^l/- htCTSM, «f©ttffi«SIT?fe*orcinol-H 2 S0 4 

l~7 0D:7^#S/a>JCov^, ?4J\/XZ.<DBLfo 



II. 



2 0 
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[0 0 6 9] 

A/Aichi/2/68 (S6c) \%7 5 V >> a V 4 £ J: 5 fc» < H/ft U A/Memphis/ 
1/71 (H6d) Ii77?i/a>4, 5, 6h#&C§£<MJ&bfc., H 5 ©&Bn?jg* 

^#$/3>4~6 §r^-;i/L> 2 E@ CDIatrobeads # ^ A # n V h 7 W — 

[0 0 7 0] 

[0 0 7 1] 

tt, U AS!feJ:tJPBffl>f ^^^/ai^if^-f ^t©»^*Jltt 

[0 0 7 2] 

AMl~5JCoV*T, AMT^±A/Aichi/2/68. A/PR/8/34, A/Memphis/1/71 & 
M T Iftlf b fc 0 Neu5Ac a 2-3Gal & £ t>*Neu5Ac a 2-6Gal&<£<Z>«g|:||ti§ £. MMM 
tC*gr&-#-«A/Aichi/2/6«AM 1-5 ODl-^TODfll^ffi^tC^jS U AM 1 © 
^©^J&ISK:««S*i*^>K, fcAtFAM3, 4 bfc (09 c) 



[0 0 7 3] 

Ml, 3, 4&CoV>T&, «flU»fllKT?»Sa2-3S/T U^9^naKS/K, a 2 
-6 2/ T U ^ ^ n i$ */ K M b fc. tMtflglC Jtmt StAM10 

^PP©7t>Ftt, a2-3*/T >J^A'7^n3jfi/ F£ *j 4> b$K E/S b T Vn£ „ A 



2 1 
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[0 0 7 4] 

Neu5Aca2-3Gal^(Z)!Bi^#B©^i:^ i r-5A/PR/8/34 (^9d) &A 
/Aichi/2/68 (09 c) fcH#tCAMl©^BrCD^> FfcSKS&bfc. 

>if?>f A/Aichi/2/68 (|9c) ilfc* 

□ ££&C, Neu5Aca2-6Gal^-^<Z)ifi|^#5tC0^il^'^t--5A/Memphis/l/71 (09 
e) ttA/Aichi/2/68 (09 c) t&fc J: 3 & A# - > htc a 
[0 0 7 5] 

AM 1 liAichi/2/68, A/PR/8/34^ U £ J: 5 tC^jS U ^©MJ&'ffifcJU a2-6*/ 
T'J^yn^ K<fc >J'J>bg^ofe. AM 3, 4tt, a2-6S/yij;W?7^ 

[0 0 7 6] 

AMI fr£> 5jco^T, Bf>f > ^;vx>if -f £ ©SJSttSrW'* 
fcMJUfcHl 0}C5tbfeo Neu5Aca2-3Gal^3J:OfNeu5Aca2-6Gal^-^Oi^^«3t 
tl^^lC^-rSB/Gifu/2/73 (IH1 0 c) l~50t^t©77?i/a 
>£Mf&l,fc. Ai©3gi0')-f ;i/X^|6Pil&c, AMI ©£cftKZ>>K> 
i^f^r t^^&^iC^ofec AM 1 li^HJi|^<Z)o ! 2-3^ e fet) ? a2-6>>TU;V 

Ar^n^ KJ: V %^<MJ&bT^fc 0 am l ~ 3 <D±<Dj,(Di&mmiz 

<mmms> tiM^c±5AMi, 3, Aommmm 

AM1~5©9^ JtlMMft'CfeofeAMl, 3, 4 ©#3tS:»*fi-* 
feibtC, ESI (electrospray ionization) -FTMS (Fourier transform ion reson 
ance mass spectrometer) M^fesfct^SIMS (secondary ion mass spectroscopy 
) -FTMSMJt (V^*l%BioAPEX (Bruker instruments)) &?Tofc„ 



i. mm. 
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(1) ESI-FTMS 

AMI, 3, 4<D&y-y?ftZ:*& J-MZ%$M (3 pmol//U) b, V>f # Q 
>S?jK>^&/SV^1/* l/min(^^5ilCTX^^-S:^ofeo cylinder, endo 
plate, capillary^OOESI high voltage controller^*:/ I/ — J X)V%MW& b 
negative-ion modelCTM^^^f o feo 

(2) SIMS-FTMS 

•F^/l/fcCHClg/MeOH (2/1, v/v) tC«ffl?U ^©^"fe— (300 pmol) £ 
St»J ffibTTb y V 9?> (triethanol amine) hW^htc^ accelerating volt 
age 10 kV, negative-ion modeJCTM^M? o fe„ 



&?-&M7&-4*>¥-? 2195 [M+Na-2H]-^-^r^^i/T;V 

m [-NeuAc-Na] 1 ffi jfi It IT tl m/z 1882 [M-NeuAc-H] -#5tS8 £ *l tc . 2 IC , 
T;HIB93ifc?— #^&<I>in/z 290 [NeuAc] -, m/z 308 [NeuAc] -^fg^^HI^-efg 
i*e>tl^ D 2ffi>f*>|R«K:«/z 1086 [M-2H]2-#fg#>e>;*K rdfrfeff 

[0 0 7 7] 

30 2M©e/r;i/m©M'^icBBb , r, GDia&j:tKDib<z);*/^ hjv^mmzm 

ffbfeiir5> GDlb^^^-SNeuAc-NeuAc^ti^&^tlfem/z 581, m/z 603^ A 

LGB18:l-FA16:0) , (f»ffi«««6« (A^V-^#4l, /\*M?- ^ >^ 2«) , 5/ 
TJVmtf 2 -f@> Na# 1 b Jftfc. 

[0 0 7 8] 

SIMS-FTMSatfg^fe^-fe^^ KlCffi^-rSm/z 536 (LCB18:1-FA16:0) 

3t5n/z 698, m/z 860, 3 & IC ^ * V -fr 3 > b *T - # Kl^f S«/z 

1063, /\dpy-^^iDbfetf-^lC^^-r^m/z 1225#flMS3;ftfc. i*l<fc»; 



II. jSSJH 
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J£JLt <fc U > -f > ^ ^x >if * w ©lf£ 21 SJB-ftSMP© b * o mm-fr*. 

(I) 

[0 0 8 0] 

Mb 8] 

NeuAc-Hex-WexNAc^ 



NeuAc-Hex-HexNAc^ 

[0 0 8 1] 

(fc£U NeuAcliN-Ti2^^y^f^^>^> Hex&/\^ V HexNAcJiN — 

Ti2^;i/^^y^$>&^b, Rtt**«^ *Hfe***L **L HIK> 

[0 0 8 2] 

[^^0^r*] 
[H®©W#feSMS] 



r©ffiM©3£fg©iy6Mic;Sv^ >^;vx>if AS^-f £tM >^ 

(-fcTfiJKW) ©jSmSr^-rBI-C*)*- (a :virus(-), b : orcinol-H 2 S0 4 
W*Kl*y»'ft, c : A/PR/8/34 *:©*&-&*£, d : A/Aichi/2/68t ©*Nrtt, e 
: B/Lee/40^.©^'^ f : B/Gifu/2/73fc ©jHf-^tt ; S : g^5glfli^ = bovine 



> 



lex-R 



(I) 



[01] 
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brain total gangl iosides, SI: a 2-62/T U ;W\°^ ?U ^i/ b\ S2 : a2-3>>T 
U^9^n*J/K, lst:-^M^i (CHCl 3 /Me0H/88%HC00H (65/25/10, v/v/v) 
) , 2nd:Zl#tS|» (CHCl 3 /MeOH/5N NH^OH (5/4/1, v/v/v)) ; : >f 5/7/1/ 

[02] 

ZL®ffiM®&IJ!®Xtt0fK:;]SV>T, latrobeads#^A# D7 b f^VJ -JC«fc 

/l/XfcitM >7^X>1fBM^-f (GHCl 3 /MeOH/12mM MgClg 

(5/4/1, v/v/v)) <D*|Jft&3pVr|gn?&S. (a :virus(-), b : orcinol-H 2 S0 4 
f£fg}CJ:»JSfrfe, c : A/Memphis/1/71, d : A/PR/8/34£ 0>i|g-£4£> e : A/Aichi 
/2/68fc<B*g-&tt, f : A/Duck/313/4, g : A/Duck/92/1/76, h : B/Lee/40£tf) 
^Twft ; S : ^^P$IHh^ = bovine brain total gangl iosides+GM3, SI: a 2-6 
i/TV Jl/A^yutfZs K> S2: a2-3i/TU ^7^n3j?S/ K ; 1~7 :7^? 

[03] 

fc>f >^;i/X>if A§??>f ^^©5(§^1£ttlfc (GHCl 3 /MeOH/12mM MgCl 2 /15M NH 4 0 
H (50/40/7/3, v/v/v)) CDfgm&^iaT**. (a : : orcinol-H 2 S0 4 ^JC 
<fc*J#&&> b : A/Memphis/1/71. c : A/PR/8/34£0M-£M£ ; SI : a 2-6$/ T U /I/ 
7>°^^Q3K^F, S2: a2-3t/T V A/rt&yuHtS/ h\ AM : JgfcttfP b J; 5 BWk 

ODIig^Sr^i" m^^-So (a:virus(-) % b : orcinol-H 2 S0 4 fi^&C J; »J Ifc-fe. 
c : A/PR/8/34£©*if-£tt, d : A/Aichi/2/68fc©*S^ffi, e : B/Lee/40*:©^ 
^ffi> f : B/Gifu/2/73HCD<S^tt ; S : ^«lliM=bovine brain total gang 
liosides. SI: a 2-6S/T U jRS/ F, S2 : a 2-3*/T U /Wl^Q ?ff$/ 

K> 1st:— (CHCl 3 /Me0H/88%HC00H (65/25/10, v/v/v)) , 2nd : Zl^JSMf 
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(CHGl 3 /MeOH/5N NH^OH (5/4/1, v/v/v)) ; &I=P : j y? »Jiy*?U 
[05] 

Mffl¥&M : GHClg/MeOH/12mM MgCl 2 (5/4/1, v/v/v) ; orcinol-H 2 S0 4 f$mfC J; *J 
[06] 

A/^CDH'&ttWK (CHCl 3 /MeOH/12mM MgClg (5/4/1, v/v/v)) 

(a:virus(-), b : orcinol-H 2 S0 4 fi^C J; y Ifrfe, c : A/Aichi/2/68 
fc©*g-£1$, d : A/Memphis/1/71 ; SI : a 2-Gt/T U /W*9 jKS/ F, S2 : a 2 
-3>>7'J stf*/ F ; 1 ~ 7 : 7 ^ * 3 > ) 

[07] 

D7h^77>f-0!)ia}7 , D7r>f^^t@^5. (JSWSifc : CHClg/MeOH 
/12mM MgCl 2 (5/4/1, v/v/v) ; orcinol-HgSO^HlC «fc : >f >7 

[08] 

^tST^^. (SUM : CHCl 3 /MeOH/12mM MgCl 2 (5/4/1, v/v/v) ; orcino 
l-H 2 S0 4 f*28JCJ:y8'fe) (S : bovine brain total gangl iosides) 
[09] 

zommammammmKis^x. mmmncK b * 

T*&£o (a:virus(-), b : orcino l-H 2 S0 4 tt*tC «fc »J »6> c : A/Aichi/2/6 
8fc<D*g-&tt, d : A/PR/8/34^©M^ffi, e : A/Memphis/1/71 fctO^tt ; SI : 
a2-6S/TU ^9^n*S/ F, S2: a 2-3>>T V F ; 1~5 : A 
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[Ell 0] 

J»JRffi*©«fl&»^B/Gifn/2/73©^ffii^©*i*«:^i*H^**- (a : vir 
us(-), b : orcinol-fl 2 S0 4 ^lCi >J»fe, c : B/Gifu/2/73 ; SI : a2-62/T U 
;i/A^^*n^>> F\ S2 : a2-3S/T U /U/^^n F ; 1 ~ 5 : AMf-f ; £ 
ft : B/Gifu/2/73£#J|l!fttCK0b£i&iIgJI) 
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pooled -> second-round purification 
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NeuAc-Hex+lexNAc^ 

Hex-R (I) 
NeuAc-Hex-HexNAc"^ 

(fc^b, NeuAc&N-y-fe^W <*5$ Hex&/\:3f y-^ HexNAc^N- 

3 *i § r i: & ft $c £ -5 if tt* > T n « ^ i: f £ . 
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